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In the title compound, C27H24N2O3, the flve-membered 
pyrroldine ring adopts an envelope conformation (with the 
N atom in the flap position) and the six-membered pyranone 
ring of the coumarine ring system adopts a slightly distorted 
boat conformation. The oxindole unit makes dihedral angles 
of 89.7 (1) and 25.6 (1)°, respectively, with the pyrrolidine ring 
and the coumarin ring system. The molecular structure is 
stabilized by two intramolecular C— H- ■ O contacts and two 
intramolecular jr-jr interactions [centroid-centroid sepera- 
tions of 3.514 (1) and 3.623 (1) A]. The crystal packing 
features N— H- ■ -O hydrogen bonds, which link the molecules 
into cyclic centrosymmetric Rl{8) dimers, and C— H- ■ -jt 
interactions. 

Related literature 

For background to the applications of pyrrolidine derivatives, 
see: Huryn et al. (1991) ; Suzuki et al. (1994); Waldmann 
(1995). For ring puckering analysis, see: Cremer & Pople 
(1975) . For closely related pyrrolidine structures, see: Selva- 
nayagam et al. (2011); Ah et al. (2010). 




Experimental 

Crystal data 

C27H24N2O3 
M, = 424.48 
Monoclinic, P2,/c 
a = 11.1019 (5) A 
b = 11.1740 (4) A 
c = 17.8156 (7) A 
P = 100.986 (2)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Sheldrick, 1996) 
T^in = 0.979, r„^„ = 0.986 



Refinement 

R[F^ > 2o-(f 2)] = 
wR(F^) = 0.116 
S = 1.02 
4481 reflections 



0.043 



V = 2169.57 (15) A" 
Z = 4 

Mo Ka radiation 
II = 0.09 mm"' 
T = 293 K 

0.25 X 0.22 X 0.17 mm 



20613 measured reflections 
4481 independent reflections 
3019 reflections with / > 2a(l) 
Ri„, = 0.033 



291 parameters 

H-atom parameters constrained 
Ap„ax = 0.17 e A"' 
Ap„i„ = -0.18 e A"' 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C7-C12 benzene ring. 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C13-H13^-01 


0.97 


2.44 


3.114 (2) 


126 


C26-H26- ■ 01 


0.93 


2.48 


3.265 (2) 


142 


N2-H2-01' 


0.86 


2.06 


2.852 (2) 


153 


C18-H18- ■ -Cgt 


0.93 


2.88 


3.758 (2) 


157 


Symmetry codes: (i) —x - 


- 1. -y, -z; (i 


) -x + l,_v- 







Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 
and SAINT (Bruker, 2004); data reduction: SAINT and XPREP 
(Bruker, 2004); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SIIELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia (1997); 
software used to prepare material for publication: SHELXL97 and 
PLATON (Spek, 2009). 



The authors thank Dr Babu Vargheese, SAIF, IIT, Madras, 
India, for his help with the data collection. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: BT5722). 
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l',6-Dimethyl-4'-phenyltlispiro[l-benzopyraii-3(4//),3'-pyrrolidine-2',3"-indoline]-2,2"-dione 
D. Lakshmanan, S. Murugavel, D. Kannan and M. Bakthadoss 

Comment 

Highly functionalized pyrrolidines have gained much interest in the past few years as they constitute the main structural ele- 
ment of many natural and synthetic pharmacologically active compounds (Waldmann, 1995). Optically active pyrrolidines 
have been used as intermediates, chiral ligands or auxiliaries in controlled asymmetric synthesis (Suzuki et al, 1994; Huryn 
et al, 1991). In view of this importance, the crystal structure of the title compound has been carried out and the results 
are presented here. 

The title compound consists of a pyrrolidine ring connected to a oxindole ring system at CI, a coumarine moiety at C2 
and a benzene ring at C3. The X-ray analysis confirms the molecular structure and atom connectivity as illustrated in Fig.l. 

The pyrrolidine (N1/C1-C4) ring adopts an envelope conformation with the Nl (displacement = 0.7 (2) A) atom as 
the flap atom and with puckering parameters (Cremer & Pople, 1975),q2 = 0.3935 (17) A and 92 " 181.8 (2)°. The six 
membered pyranone ring (O2/C2/C13/C14/C19/C20) of the coumarine moiety adopts screw-boat conformation as indicated 
from the puckering parameters: Q = 0.5042 (16) A, 9 = 69.5 (2)° and 9 = 208.3 (2)°. The oxindole unit (N2/C1/C6-C12) 
is essentially planar [maximum deviation = 0.049 (2) A for the CI atom] and is oriented at a dihedral angles of 89.7 (1)° 
and 25.6 (1)°, respectively, with the pyrrolidine and coumarine rings. The sum of angles at Nl of the pyrrolidine ring (336°) 

is in accordance with sp hybridization, and the sum of angles at N2 of the indole moiety (360°) is in accordance with 

2 

sp hybridization. The geometric parameters of the title molecule agrees well with those reported for similar structures 
(Selvanayagam et al, 2011, Ali et al, 2010). 

Die molecular structure is stabilized by four intramolecular C — H - 0 contacts (Table 1). The molecular structure is further 
stabilized by intramolecular 71 — n interactions with Cgl — Cg3 and Cg2 — Cg3 seperations of 3.513 (1) A and 3.623 (1) A, 
respectively (Fig. 2; Cgl, Cg2 and Cg3 are the centroids of the (N2/C1/C6/C7/C12) indole ring, (C7-C12) benzene ring and 
(C14-C19) benzene ring, respectively). The crystal packing is stabilized by intermolecular N — H - 0 hydrogen bonds. The 

molecules at x, y, z and 1-x, -y, -z are linked by N2 — H2---01 hydrogen bonds into cyclic centrosymmetric R2 (8) dimers 
(Fig. 3). The crystal packing (Fig. 4) is further stabilized by C — H -ti interactions between a HI 8 atom and a neighbouring 

benzene ring (C7-C12), with a C18— H8-Cg2" seperation of 2.88 A ( Fig. 4 and Table 1; Cg2 is the centroid of the C7-C12 
benzene ring, Symmetry code as in Fig. 4). 

Experimental 

A mixture of ii-3-benzylidene-6-methylchroman-2-one (0. 125 g, 0.5 mmol), isatin (0.08 g, 0.55 mmol) and A'- methylglycine 
(0.025 g, 0.55 mmol) in toluene (5 ml) as solvent was allowed to reflux for 6 hours. After work up, the crude mass was 
purified by column chromatography to yield the pure product (0. 199 g, 94 % yield). The compound was recrystalhzed from 
ethyl acetate solvent. Single crystals suitable for X-ray diffraction were obtained by slow evaporation of a ethylacetate 
solution at room temperature. 
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Refinement 

H atoms were positioned geometrically, with N — H = 0.86 A and and C — H = 0.93-0.97 A and constrained to ride on their 
parent atom, with (7iso(H)=1.5(7eq for methyl H atoms and 1.2(7gq(C) for other H atoms. 



Figures 




Fig. 1. The molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 30% probability level. 



Fig. 2. A view of the n — n interactions (dotted lines) in the molecular structure of the title 
compound. Cgl, Cg2 and Cg3 are the centroids of the (N2/C1/C6/C7/C12) indole ring, 
(C7-C12) benzene ring and (C14-C19) benzene ring, respectively 



Fig. 3. Part of the crystal structure of the title compound showing N — H - O intermolecular 
hydrogen bonds (dotted lines) generating R 2(8) centrosymmetric dimer. [Symmetry code: (i) 
I-x, -y, -z]. 



Fig. 4. Part of the crystal structure showing C — H - ti interactions in the title compound. Cg2 
denotes the centroid of the C7-C12 benzene ring. [Symmetry code: (ii) 1-x, 1/2+y, 1/2-z]. 



1 ',6-Dimethyl-4'-phenyldispiro[1-benzopyran-3(4^0,3'- pyrrolidine-2',3"-indoline]-2,2"-dione 



Crystal data 




C27H24N2O3 


^•(000) = 896 


Mr = 424.48 


Dx= 1.300 Mgm"^ 


Monoclinic, P2i/c 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 4502 reflections 


a= 11.1019 (5) A 


6 = 2.2-26.5° 


6= 11.1740(4) A 


H = 0.09 mm ' 


c= 17.8156 (7) A 


r=293 K 


(3= 100.986 (2)° 


Block, colourless 


K= 2169.57 (15) A^ 


0.25 x 0.22 x 0.17 mm 


Z = 4 
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Data collection 



Bruker APEXII CCD 
diifractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 10.0 pixels mm"' 

CO scans 

Absorption correction: multi-scan 
{SADABS; Sheldrick, 1996) 

rmi„ = 0.979, r^ax = 0.986 
20613 measured reflections 



4481 independent reflections 

3019 reflections with /> 2a(/) 
/?i„,= 0.033 

9max = 26.5°, Gmiji = 2.2° 
/! = -13^13 

/ = -22^22 



Refinement 

Refinement on F 
Least-squares matrix: fiiU 

/?[i^>2a(i^)] = 0.043 

w/?(F^) = 0.116 

5'= 1.02 

4481 reflections 
291 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 

methods 

Secondary atom site location: difl^erence Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = \I[o\f^^) + (O.OSnpf + 0.3552P] 
where P = (Fo^ + 2Fc^)/3 

(A/0)max< 0.001 
Apmax = 0.17eA"^ 

Apmin = -0.18eA-3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters arc only used when they are defined by crystal symmetry. An approximate (isottopic) tteatment of cell esds is used 
for estimating esds involving l.s. planes. 

2 2 

Reiinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F'^ are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 

X y z Uiso*/Ueq 



02 0.35755 (11) 0.44958 (10) 0.11728 (6) 0.0466 (3) 
01 0.34196(11) 0.02802(11) -0.00536(7) 0.0528(3) 
N2 0.49556(12) 0.06511 (12) 0.09708(8) 0.0435 (3) 
H2 0.5521 0.0230 0.0830 0.052* 

03 0.16634(11) 0.41384(12) 0.12218(7) 0.0585(4) 
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Atomic displacement parameters (A^) 
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Geometric parameters (A, °) 
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C12— Cll 
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C 14 — C 1 5 — C 1 0 — Cz / 




1 ^A TO /I 0\ 

1 /y.zo (lo) 


Cll — Clz — CI — Co 


1 na An / 1 

—1 /o.uy (1 /) 


/^ii /^1A r^c\ 
Clz — Cll — ClU — C9 




-2.0 (3) 


C / — C Iz — C 1 — Co 


i.oy (lo) 


Cll — ClU — C9 — Co 




-0.3 (3) 


CI 1 — CIZ — CI — Cz 


05.U (Z) 


r^n r^o r^ct ^^^^^ 

c / — Co — cy — c 1 u 




1.4 (3) 


C7— C12— CI— C2 


-115.27(15) 


C26— C2 1— C22— C23 




-0.7 (3) 


01— C6— CI— Nl 


55.0 (2) 


C3— C21— C22— C23 




178.8 (2) 


N2— C6— CI— Nl 


-124.53 (14) 


C2 1— C26— C25— C24 




-0.3 (3) 


01— C6— CI— C12 


176.54(16) 


C26— C25— C24— C23 




-0.8 (4) 


N2— C6— CI— C12 


-2.97 (16) 


C25 — C24 — C23 — C22 




1.2(4) 


01— C6— CI— C2 


-58.6 (2) 


C2 1 — C22 — C23 — C24 




-0.4 (4) 


Hydrogen-bond geometry (A, °) 










Cg2 is the centroid of the C7-C12 benzene ring. 








D—H-A 


D— H 


R-A 


D-A 


D— H- 


C3— H3-03 


0.98 


2.24 


2.795 (2) 


115 


C4— H4B-01 


0.97 


2.51 


3.059 (2) 


116 


C13— H13A-01 


0.97 


2.44 


3.114(2) 


126 


C26— H26-01 


0.93 


2.48 


3.265 (2) 


142 


N2— H2-01' 


0.86 


2.06 


2.852 (2) 


153. 


C18— H18-Cg2'' 


0.93 


2.88 


3.758 (2) 


157 


Symmetry codes: (i) -x+1, -y, -z; (ii) 


-x+l,y+l/2,-z+l/2. 
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